Probing tRNA binding sites on the Escherichia coli 30 S ribosomal subunit with photoreactive analogs of the anticodon arm.
Two analogs of the anticodon arm of yeast tRNAPhe (residues 28-43), in which G43 was replaced by the photoreactive nucleosides 2-azidoadenosine and 8-azidoadenosine, have been used to create 'zero-length' cross-links to ribosomal components at the peptidyl-tRNA binding site (P site) of 30 S subunits from the Escherichia coli ribosome. To prepare the analogs, 2-azidoadenosine and 8-azidoadenosine bisphosphates were first ligated to the 3' end of the anticodon-containing dodecanucleotide ACmUGmAAYA psi m5CUG from yeast tRNAPhe. The trinucleotide CAG was then joined to the 5' end of the resulting tridecanucleotide in a subsequent ligation. Both analogs bound to poly(U)-programmed 30 S subunits with affinities similar to that of the unmodified anticodon arm from yeast tRNAPhe. Irradiation of noncovalent complexes containing the photolabile analogs, poly(U) and 30 S ribosomal subunits with 300 nm light led to the covalent attachment of the anticodon arms to proteins S13 and S19. Further analysis revealed that S13 accounted for about 80%, and S19 for about 20%, of the cross-linked material. Labeling of these two proteins with 'zero-length' cross-linking probes provides useful information about the location and orientation of P site-bound tRNA on the ribosome and permits a test of recently proposed models of the three-dimensional structure of the 30 S subunit.